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Abstract 



PROBLEM TO BE SOLVED: To provide a semiconductor laser that has two kinds of light sources 
mounted on the same chip in a monolithic state and at the same time, can be operated by high output 
for writing to an optical disk, and to provide a method for manufacturing the semiconductor laser 
device. 

SOLUTION: On the identical semiconductor substrate 1 , a first semiconductor laser structure body 8 
having a first wavelength band and a second semiconductor laser structure body 15 having a second 
wavelength band are formed monolithically, and each laser output end face of the first and second 
semiconductor laser structure bodies 8 and 1 5 is changed into a disordered state by a common Zn 
diffusion process for forming window structure, thus obtaining a high output. 
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Onm^l^— if{C|4 1 5nm<£>G a 0. 87A 1 0. 13 A s £\ El 

5 (c) iZTjk&frltXoltZ^ 6 5 Onm^U lfT?(4 5ntn 

©31© I n0.59Ga0.41P#FJf 2 9 a~2 9 cRXf 
J¥$ 5nmO2gc0 I nO. 5 (G a 0. 5A 1 0.5) 0.5P^g 
S3 0 bd^&5#a*^#F#tit£:. IJ3 0miroi 
nO. 5 (GaO. 5A 1 0.5) 0.5P12 8 3o.fct*3 lfft/^ 

[0 0 4 9] 7 8 Onm^W— ^-^li, G a 0. 87A 1 0. 13 40 
A s £4 0 nm&>Tb-$-Z>ttiz£ 9 % £fc6 5 Onmfl? 

v— f-CttSttJlSr^Mi^^FflBt-Ctt* < I 
nfl.5Ga0.5PtLTSJIr3 OnniKTi:t5r tldi 
*) > **b€*t©iSffln? 1 Onm^LhOfefictCj;*, P LSfc 

[0 0 5 0J tfe % 7 8 Onm^rV— ^{d*5V>Tt, 6 5 

r kKLiL^xm.&#f<nmi$.ft±.9i-rz> 0 ±o-c. 



70 

[0 0 5 1] *%M<OJ&ifcQ\-S.^ 7 8 Onm^FW— 
7?KItI nO.S (Ga0.3A10.7) 0. 5PJ1 3rfflV>T 
V^AS, fjpf)ICGaAlAsi?rfflV^t>Sv\ 

[0 0 5 2] fc£:U CLO^I n0.5 (Ga0.3A10. 
7) 0.5PS i 0 K*-r y^^A^MgVNA 1 

BfelC-t-^i, itWcl*©PL«E*S/7 h*ri5/h£<&3„ 
ioT, rtt{C^CTet4^?r4 Onm^T^-t-^r t 
T\ In0.5 (Ga0.3A10.7) 0.5Pi<Oi^i:BgS 
©4t1l«*©PL«*i/7h**J#e>*t5. -0fl 
b LTfiHtJf £rG a0.87A 1 0. 13A s , ^7 5<KiS:G 
a0.5A10.5Ast Lfc^, fiH4Jf ff£ 3 Onm(C-T5 
r. b \C X <9 ffi&tiico P LiS*~>7 h *tt 1 0 n ±M 

bits,, 

[0 0 5 3] ftC, 1212 (c) RXP (d) ©Znfttl 
Sift. 13 (a) M (b) fc^Lfciptc, S&glC 
Zn^K-^^^ilfcGaAslgl 7 Sr^^^^^tC 

7 8 Onm^W— fS.U?6 5 Onm^rV'— If 
roiitt^Jg 6 13©p*), •/'Da VgfeflSffi 16i> 

[005 4] irot, 1213 (c) , K.T*E]3 (c) OA 
-Amcft5i^»fffi5r^1-I13 (d) lc*Lfc«t5lc, 

8 OmflfU— lP#36*Rtf6 5 Onm^V 
— !f*36flEJi^, ♦§»4^m^ h7'f^t©->y=V 

[0 0 5 5] El 4 (a) lOTLfct? rttSr^^^ 
(CUT, '? I ^H7fy^iaOp-In0.5 (G 
a 0. 3A 1 0. 7) 0. 5P V 7 y Kg 5St^ 1 2 £rffi4Jg;&» 
P>«>)0. 2 / 1 mO'fiB*-cy ^i^MlC^s/^-ViZ-r-S. 

[0 0 5 6] :ot, 1214 (b) JC^Lfci 5 v'U 
■a^Wftil^&ritSy h^WTTPjaffl-^^^ 1 9 

RX*2 0&m\,^Xi&*-rVT$k&. (WJttfs n~5El 

6/cm3) GaAs§2 U^l/imlR^fi 

^PjtCj^^r-vyTjg* (.Mz-tt. n~5E18/ 
cm 3) ©n+-GaAsf224lll(im©ff$T , t 

«7*b*^12 3 1 i.x&m&mim&&m££'!)m&. 

[00 5 7] i4 (c) {c^i-J; 5»-, -^^.^l 9S.tJf 

2 0^*Lfcf, *«^««ffi^RSsliJ:9 p-Ga 
As3y^^H24^|j3/im^ftU pt«2 5R 
t^n«@2 6*T7TMt-5o 

[00 5 8] 15 (a) S.tF®5 (a) ©A- AjgUC^ 
5«S»r®^^-ri2l5 (b) {C^i"i5tC, 7 8 0nmSu 
.".flWfri: 6 5 Onn&U-?Mm#*ftM-rZ>tcV><D 
7 b^y7'frM<DlZ£><Dm3 2.b*v-^v Y^-v^ 
1 E (Reactive IonEtching) S^ECR (Ele 
ctron Cyclotron Resonance) ^- V 7 \Z. 

[0 0 5 9] fc^U JlHFdli«2 7Wf»5'dl«| 

3 2(Om^. n-GaAsiSl^Znfeii^S 
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3 1 *h,?tiv> i^— y «js»o wnffi© z n nakwa 3 

[0 0 6 01 Z n&iStfW&l 8(D(S^4>*T7 

8 0nm3trV~ *m&&k 6 5 0nm#V-.lP*5ftfls©-e*i 
■Pil©S»«K»cSiejC^#HIU 7 8 0nmfFU- 

Ifmitfrt 6 5 0 nmflf W— tPWaSffrfc^tf <fc 5 
3 2 T-#iJ-r £ r. t £ (9 , -f-y 

[ 0 0 6 1 ] W, 7 8 0nmffifU-if«3t#:fc 6 5 Onm^ 

[0 0 6 2] ±ia^JfecD^ffi-CI4 x ys/^h7-f7^ 

R|£l 0 0 /xmfy^tc-t-S-irfcJ;^, f*©3§ 
%M.mm%%i 1 0 0 u nu pHH2 5 Ji(CitB5 0 Mm<0 

ifi50,imiU 02 (b) -C* fT^T^©-^*:? 1 
6&*i#8 6 0/im-C4 0 *i mO^WSr$>ftT^1--5 
£ i: K ± 9 , g 0 0 a m-ef&m&tf ffiSSSffi-? 

Sft 2 0 m miH©&«it££FO 1 *y:/sttJMHfRK¥* 

[0 0 6 3] **5, 3 2©«tt, f^B 

5. 

[0 0 6 4] ***©»«teJ:5#bnfcn««««5S 

Jict^S, r©/c£>, #*©!✓— ^SrtBStcsaJR-f 
-5-t^^V^ 0 HB#ic:. p-In0.5Ga0.5Plt*I 
Jf6£lM 3*SSt«jt«3JT?Sl«J|^^TVN5 0 
p-GaAs3^^ M24t, p— In0.5(Ga 
0. 3A 1 0.7) 0.5P^7y KJl5:Jo«fctf 1 2 0fflW7C# 

^fn/<!) Tic: J; 94filB5frSfeh,.5 y 
aWrSfb*. ttot. %¥SMK (COD) 

[0 0 6 5] #30K©JB«-ett,. =-V#^M24i:^ 
7 y Kg 5 12i: ©Fb1<D7c% ft^T 1 n l$g£{£igc-f 
iitt^St Up- I n0.5G a0.5P3rffl 
V^V^. L/5>U p-GaAs3y^^h!24^ 
7 y KJf 5RXf 1 2 ir OfSlJ^F^W^V K^-v y 7°£r 
#ofc©-Cfc*vtf, GaAlAs^OiWl-etliffl^ 

[0066] *nj(so»iii-ci±, asK^Dy^a 

2 3\Zl&*cvVT$&g. (Hxtf, ~5E1.6/cm3j 
©n--GaAsi2 1 £r$J 1 juttk tLtcm*-* I) 72gS 
(fcirxJix n~5E18/cm3) Cn+-GaAsi 
2 2&m ^mffll^-CV5. rfttcfctK t«yoy^ 

g h z gas -?&fflmms:mvF& °im t * 5. 



(7) 

12 

[006 7] /ifc, MtDTSS (Wx.tfn~5El 
6/cm3) On — G a A s JB 2 1 ©#;b *9 ICflS^r-V U 
TgSOp — G a A s ($|x.l3!p ~ 5 E 1 6/ c m3) 
^m^LTt^tClGHzSSS-COfliJlSE 

[0068] #3U£©«5iST-tt\ (g^^yrg 

g©n — GaAsJf 2 1 a*(tS5-tn^iX©«[*#0* 
t*l/-f©p-In0.5 (Ga0.3A10.7) 0.5P^7 
5/Kl5St;i2igLtV^. rtutcj;?), pj#©# 

io ffi^^-c^tvwrn.^y T2s#&u 9 yi^HW 

[0 06 9] ^©iiJi, n — GaAsl210f}3 
9l:(S= 3 E-ty78S<Dp — G a A s (fct^ii. p~ 
5E16/cm3) SrfflV>fc^tl^^|-efc ; 5o 

[0 0 7 0] S5Ji&m&»if££LftVv»'§-l*. « 

I7"n^^i2 3 !J.T*« (0»Jx.fi. n~5 E 

18/cm3) ©ftlym©n+-GaAsi2 2fc'ltt 

[0 0 7 1] ffi®£^#MLfc££©:|fcf8T-©^tt£a'J 
20 tLfcir5> 6 5 0nmf V— !f "CI*, fflftRMft*-? 
j&7 0mW0D)tttl7J^#^^fc„ 7 8 0nm?SU-— fT? 
tt, «t)9 OmWOitttl^^Pjjxfco 
[0 0 7 2] jtfc'U ^S'7°iSffi{CKIt^$r^LT^ 

tcioT$iji5B$n5o mti, yt^mm («t. cod 
[0073] fg^it&WL-rw^u-if-ett:, v^-ftt 

OS?*^OU— »fX'i>2 OmW-H-jfi-CCODSrec UT 
30 U*oTVfc. 

[00 741 ^*ifc*t ±IE3ISfe0^ffiT-«^#l^«r 

©*«Jfi*i»flcV— tfSr-H © Z n ffiScXgT— f- v 7° 

[0075] *mm<Dwm-?\L -m&\s-*nm&.z 

5. tot, 5 0mWKT©3fe(U*t^V^^IS4t 

i o %, ^s-c-i^ 9 o %ic/£5 «t 5 fcKttJf #ti§£gl:it 

r < , 5 0 mWi^±03tm* £#5 ' t ^W^T'fc 
[0 0 7 6] *»W©«2©St*©»ttlCJ:***fleu 
[0 0 7 7] El 6 <a) {C^$nfci5tC ±ISfg 1 <D 

nm<DMm t-mm^ v ?a 7 so nm^ u- w 

ffi&#3 6£, * Y 7^^C6 5 Onm^rU— T©«i§ 
(*:15%MU Znit^XiS-CT^.^t^S^y =V 
^b^fc^S-^^.^ 1 6£Bi©*lfc©«*«g<trai3*u: 
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[0 0 7 8] 7 8 0nra^FU'-f i ©»ig^3 6 

(OB-BmcfeomffimZme (b) \Z7^-t 0 6 5 0m 
ffOW f©Wii<fcl 5{CHLTIi, ±IESg 1 CDJHJS<D 

[0 0 7 9] 78 Onm^fV — 1fcO#|ji#3 6 {CfcVTJ: 
IB»10|W©JKtti:H45jfett, ^©ffitt/13 5£I2] 

9 (c) l£*LfcJ:5{£* 7. 5nmOGa0.9A10.1 
A s #Fg4 0 a&t*4 0 b 5 nm©Ga0.6Al 
0. 4A s MM 4 1 *»fe*S*M*f-#F*3tSr 3 0 n 
mOGa0.6A 1 0. 4A s a»6>J&5jB 1 <T>%13<< KS 3 9 io 

So 

[0 0 8 0] #*Glfc«>»tR"eHU Sttif ©#FJf ©J?:£ 

il^Ct?fc5we. Znltftl:J:5PL»**/7HB 

[0 0 8 1] S=fc, #fi*^#F*5ti LfcS-a-Ct. 
S^#FS©Jf JSO&fPaU Onm^T-efciLli, Znt 
S^<fc3 1 0nm^±©PLi£ft^:7 ht^Srid*-? 

#2>„ 20 

[ 0 0 8 2 ] *mfc©»tt-ett, -h5£L7c.fc?{C6 5 0 
nm»l^--9 i K*5»t5ettJltt±E* 1 ©HJS<OJB1»K 

(C, 6 5 OnmSr^— 1fOSttSM:J¥SiS3 0 nm£»T? 
htUi s I nO.5Ga0.5P^5<D^S#|jgS:fflV^ti 
.\, #Jtf-#FJl©*4©»Si^3 0 nmKTT? 

n &«clc iotPL SaWfiSHMfr*-*. 
[0083] 1216 (c) „ 1216 (c) OB-Bjtt»5 
S£»rB3r^-t-[2l6 (d) {c^^nfcipiw, S/JJa^I* so 
ft«a»6>«5.-r^^ i 6-c«to*tr.^j;v>»»»=» aft 

S-r** 1 6^#ftLJfcV^BffcWl«jteZn*ll«S 
*S. rtOitO, 7 8 0nm«l — tf«3t# 3 6 ©fiH4 
13 5« 38j;tf6 5 'Onriffl — ■ ifflfii^l _5 0|5ttJ|l 

i©z-n-it»»cj:sPL«E*s/7 hfin, ±mm<om 

[0 0 8 4] ±!B*i©liElSto»«fcra*te;. * « 

Z n&fttlt L"t, ZnOx ZnSe, Z'nS, ZnS 
n S S e XOttft&H LTtt, '%ttAAftttJttJI8(^ 

[oo85] ifc, ^M^{cfT5f^«ia«: 

tt. »\nr=.-JHpmzis^xm»M«:ff^\ Zntt so 



[0 0 8 6] dOtS, ®7 (a) &tfl2l7 (a) (OB — 

B«lfc»5«»iiiS:S%bfcH7 (b) ic^Lfcipfc, 

±Cflt 1 ©HtSW^ffi fc I^HIK Z n ft** tUOGa 
As 17 ±BJ(t 1 ©H&©7gfg-Cfi, r© 

%Z nt£fftg|S©p - I n0.5G aO.SPilfl^Blf 6£.tf 

[0 08 7] r©*g, 1217 (c) (c) OB- 

Bi»tc?S5«EBr®S:*t7t® 7 (d) I^Lfcipl^, 

<i"ff9i?r*9Z 7 2fct*3 8«r#J0ii-5. 

[0 0 8 8] i©* h^^y^^^ 3 7*J«t05 3 8S: 
ffiV>T, 08 (a) S.TJ508 (a) ©B-Bj*fc»5llf 
»BSr*LfcH8 (b) tC^LThiptC. p-In0.5 

(Ga0.3A10.7) 0. 5P 9 7 y Kg 5 RXJ 1 2 Sr. ■£ 

at-ejxettjf 3 5 st/ 1 1 a»e> o . 2 ,/m©&«£-c;*. 

tf3 80 5t>Zn4t»«lgMB5«:»9l»<. 
[0 08 9] r©&< 1218 (c) 8 (c) ©B — 

BllUcjB5IWSfffi*rS%L*:H8 (d) 
±e*l©3B»©»ffl4:n*.t» vx^ 3 7j3±tF3 8 

lt, fi^tyrss (M*.if, n~5Ei 

6/cm3) ©n — GaAsg2 lSriiSl Mm&.t/ii5=*- 
■V !J Tjgft (#lx.tf, n~5E18/cm3) On+-G 
aAs|22 Sr*5l /« m&Siffi^P s>*S 2 3 i: LT3 
#U&ft-f5o 

[0 0 9 0] r©i:#. ZnJ£«ac±fc, Sift^cs/* 
Jf 2 3di#6E-f-5jfe^±ia^ 1 ©IIJS©^ffii:^^6„ 
[0 0 9 1] £f>K, Jgl©3li£©lM§i:l^tmc, 1219 
(a) RXf (b) JC^Lfci M-P«<!2 5MntS 
2 6«BAUfc«, #lttJ£2 7SV3 2Sr^-rS. r 
©#l!IJ?S3 A^oZnffiftgp-C^tBSi-Sr 

[0092] iSSi^-fo^ggft^ 

[0 0 9 3] 3tW73©raSril4, ^r^m^lgSSetC* 

S t tc^-f- n t -cwiB-e 5 o 

[0 0 9 4] **life(D^fl8{ci»)#e>^c-&Su-if 

[00*9 5] fc/Jfb, *HJS©^t?J4, ^Itig^lC 
p - 1 n0. 5G a0.5Piifl;^g6S.r/l 3«oTfe 

•5 % i»o, -S«igd»6J*5«at^o ^12 3 

[0 0 9 6] r©fci6, *S^ft/45 9 o 0 ^ m©^-^-, 
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% i <DmM<omm t km u 2 0 mw»fWK. 5 

[0097] tut, %i<Dm&<DMt&kmm. mm? a 
vfmzmijxmvm^vyT&m mm-i, n~5E 

18/cm3) ©n+-GaAs§2 2©MMLTt 
I4T»#4V\ L*»U #81812 7&tf3 2©*I£, 

*#o-tivP*tou— 1f©^ l*?-f ^tBi 0 tttStttls 

[0 0 9 8] ±mm, »2©3«fc©»»Cj:*T,tf, 3*1 
o-CH^lc^v K*-* s^a 5 ** < ft* r. J: 9 , 

m i at/* 2 <Dmm$i&\zM vxmmmt itifyy 

oo !f* Jt#©**jjSMIi«r!«v^»flCtcfii*>oo, 

[0099] g§ 1 2 <o*m# v—rmm# 

PMt**©v— if©8H4Ji©tttMW£:i3V*-c» l 0nm#. 
±©Zni£*U:J:SPL«*©fift«fl;iSS#fe*i^ *Ji 
«i©**»©i'-lf##r»EfciMJli-*£ tasftv> 0 

[0 10 0] r©Znfi£«a5Sr^^r§BL.T*S^5 ? — 

[0 10 1] IlMl2©ff*l'- if«it#©?£tt 
S© 5 *>, -#©SttJias&^#FS©*£©l&fnaS4 

9, <fe*OflH*JiaS4 0nmStT©^SBS^?>ft5«iSi: so 
[01O2]fl Rtm 2 ©*>£# W— 9 s «Jfifr©?Stt 

[0103] im©*lft!fejft»XgK:i3V>T, J&lXtf 
IB 2 o«SftA«r«-i-SSttJi<oi8iBi&«MR^K:|qi«K: 

# LTfcWJft i ft 5 «fc 5 UUBriti-* r b -cmmTMim 

[oi04]fi ©JN»fcu-if«i£fco?*' i ©ISigflS 

ftSr*-f ZiS&mtt. GaAsi, A 1 A s Jff« G a A 
1 A s *©^*3^ttw;h,&*«*'frfo-&fc#»«3t 
a»lbj£ 13 , US 1 ©ijii»flsv— if»j£#©y y y K»j&* I 
nAlPtLOilnGaAl PlW*>5>fifc 5 > £12 
©^Sgfl: u— if KMSflsoJB 2 ©l§SSESSr^r-r SfSttS 50 



InGaP, I n G a A 1 P^^t^fc* V'j'iijvfj 
«rli***>*fc#Jl«Jft*>bft 9 > *2 0J|M»flEU— !f 
*igfl£©yyy KSa J I nAl PtKlil nGaAl 
P5RtWa»b4S«3Si:bfcri:K:'j:D» Wc7 8 0n« 
flfU— !fK*JV^TZnJttkKlJ;ai£ttJi©P L«ft©ffl 

[0105] ffiifcft^© U'-lf ©y y y KS©*& 

[0 10 6] r©fc®, KV>4»S£9t*— ^y7"±tt:— 
«fi©&*it*i*flEU— if Srf^jSi-S r b a*-Ct 5 0 
[0 10 7] SBl x m2©^Wf*:V'-1f*ig*©^^y 
KSSr-tJi-PHBIUI nGa Al P Sr. b lc 

it), PSW-if©y Ky-r^Sr^y^^KJ:!? 

-&a5Mv-lf-e{StS|^C-Cfc5©-C, #f i<Mw- If 

©y hy-r^^i-sriaswtfex-foSo # 

*> .fctf Jg 2 ©¥*#!✓-■ if»igft:©y y y KJItfmittC 
3i v + v y* £ ftft £ v * 5 ^F*^ ^ ESiti" 5 r. ast? # 

[0 10 8] ^^{^ «M?rU Yy^^W^W^ 

l^tSS©iiS»^*fi!KligSr-&^*S«J, ^®S«^*fi 

mmtmi x.vm 2 ©^^ tf *^© y 9 y ks 

il4gLtfc9> ^o^tSlc^c#ft^n^yTdS# 
y yv?y. hy-f^tcm^s^^ttSipf-m^^ 

[0 109] d^Cii?, fit^D'/^IOp-ng^ 

mm^m 2 y y y ksk© P - n^tc^$H*#* 

[0 110] r©ig*, W^ttOi'-ffcfeKJWft 
lllf^ Bjtgi: <o ; 3ty>f y.y ©ff-^-SS^ t) b#© 
/ ^ x^tei^-f-* r t a* RTtii ft*, 

[oiiuii, m2<o!m#u- immKb&n*. 
mzmm-t zizit>\^ ^2©^»#:^— fmm& 
©re k + z * -c©^-iii« 

as^$4xr*3!9\ mihymfti'— ymm#<Dmm. 

©{iHlC&tt* Z nJ£«fg^S.t^n-G a A s SSf© 
Z'n-tt««*«rfitooT»S*-caEJx5 y -y «j5K?rii 

[01 12] r*vt.*mc:J; 9, MSftf i^-if a*S^tfj 
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# Hi: i 9 #S£?-5 i: # ft v \ 

[0113] fS— ©38g&*# 7 5 0-8 5 Onm^, MS 
~O^S)6ft^6 3 0-6 9 Onmifc;5«fc5«C?tttJf 

y T'x-umi- 5 r i a* T? # -5 o 
[0 114] ±E**M©iJM»flcu-> iff*, *^roS!! 

«fc 9 n £ 5„ 

[0 115] JijjELfc^Jfe^«ll4— 09J-C?fc'J, #3g?H 

[0116] 

— !fKitXl5-t©*at&ifefcJ:*ttf, Sfll&tfIS2<D3§ 

K^f + < ft 5 r t ic«t 9 „ » i 2 

y ^Jitc - Scft^cD W-lf *5S«cS:*figi-5 lit, ~ 

[01] **W«o*ioieS©JKI8^J:S**#^— if 
0«5g&tf9^#i££X@BiH£* Lfcsif ^O«£ier®0 o 
[0 2] R*iol51j|0»«tJ:J:5**i»u— tfw«5t 

[03] WjSlO««0»IBteJ:5i|t*{t:u:--^<0«3ft . 

[14] W»io**0»ttfcJ:5i|i3»fl:u-l> i o«36 

[05] R*i©SOKo»ffl»£J:5^WffV'---if©«5t 

[0 6] *&m<Dm2<Dnm<ntemz£Z!tm&i'--? 

[0 7] ^2©H16©?gJi^J;5^#:w—r«?«at 

[0 8] i^ig2<piijfi<D^si{cj;5^»flEu— r<omm 

1 n — G a A s StS 



75 

2 n-GaAs^j'7rl 

3 n-ln0.5 (G a 0. 3A 1 0. 7) 0. 5P ^ 9 y KS 

4 7 a ;'oinn#ettJi 

5 p - I nO. 5 (G a 0. 3A 1 0. 7) 0. 5P ? 7 y KJ1 

6 p — I n0.5G a Pilfi^HS 

7 (">y3VlWkBD 

8 7 8 0nm£<Di£iJ|fcW-1f«iI 

9 n — G a A s A*y 7rl 

10 n - I nO. 5 (G a 0. 3A 1 0. 7) 0. 5P ? =7 y KB 
io 11 6 5 Onm^Stt^ 

12 p— 10. 5 (GaO. 3 A 1 0. 7) 0.5P^7y YM 

13 p-I n0.5Ga0.5Plt^H 

14 {^y =t>mtm 

1 5 6 5 0 if#j£ 

16 "^^^ (v-y a^lMfcflD- 

17 Z n — G a A s 

18 Zn«f« 

1 9 7 8 Onm&U—yV h 7 4 T^J&JB^* V 

2 0 6 5 0 nm» U— f V y h 7 -f T^J&ffl^* * 
20 2 1 n~— G a A s 

2 2 n + — G a A s 
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